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Synthesis and characterization of NPs. We stirred the mixture of HAuCl 4 · 3H 2 O (0.01 mmol), varied amounts of K 2 PtCl 4 , and 40 mg Tween 80 in 10 mL water for 30 min in the ice-water bath, added NaBH 4 ([3 mol NaBH 4 / 1 mol HAuCl 4 + 2 mol NaBH 4 / 1 mol K 2 PtCl 4 ] × 1.2 mol) dropwise with vigorous stirring. After 10 min, we stirred the solution gently for an hour in the ice-water bath. We dialyzed the solution (14 kDa molecular weight cut off) for 24 h against the deionized water, and stored the aqueous solution of AuPt NPs at 4 o C for use. Au NPs and Pt NPs were synthesized using a similar method. The compositions of AuPt NPs were determined with the inductively coupled plasma -optical emission spectroscopy (ICP-OES). We observed the morphology of NPs with TEM (Tecnai G 2 20). We determined UV-Vis absorption of the NPs solution with UV-2450 (shimadzu) spectrophotometer and zeta potential values with Zetasizer Nano ZS (Malvern Instruments). Antibacterial activity test. Bacteria were cultured in the LB medium at 37 o C on a shaker bed at 200 rpm until the logarithmic phase. We added 100 L of NPs at different concentration in the MH broth in a 96-well microplate, added 10 L of bacterial suspension (the final density of bacteria was 2-5 ×10 4 CFU/mL) in each well, and incubated them at 37 o C for 24 h. The MIC was the concentration at which no visible bacteria grew. MBC was tested by the further culture of the bacterial suspension after testing MIC on LB agar plates at 37 o C overnight. MBC was the lowest concentration of NPs where the bacterial colony was counted lower than five. MIC test in broth mixed with 10% FBS was carried out according to the above procedure. Bacteria grew too poorly to obtain MICs in the DMEM (with high glucose without phenol red) with 10% FBS.
Preparation of bacterial samples for SEM and TEM. E. coli in the logarithmic phase was mixed with NPs at the final concentration of 40 g/mL and cultured for 2 h at 37 o C on a shaker bed at 200 rpm. We collected bacteria with centrifugation at 8000 rpm for 3 min and fixed them with 2.5% glutaraldehyde overnight at 4 o C. We washed them with PBS for three times, dehydrated them through graded ethanol solutions. Finally, we put the samples on the silicon glide and observed SEM. The superthin slices for TEM were prepared according to the reported method. [1] Membrane permeability assay. For outer membrane assay, we collected samples after the treatment of E. coli with 40 g/mL NPs similar to the above step, dispersed them in PBS (0.01 M, pH 7.4), incubated them with an equal volume of the NPN solution (final concentration is 10 M) in the dark for 30 min at the room temperature, washed them with PBS twice, and tested the fluorescence intensity under the excitation at 350 nm and the emission at 420 nm. For inner membrane potential, we collected samples after the treatment of E. coli with 0.6 g/mL NPs similar to the above step, diluted them with the HEPES/glucose buffer (5 mM HEPES, 5 mM glucose, pH 7.0) to an OD 600nm of 0.05, incubated them with 4 M DiSC3-5 for 1 h, immediately ion-equilibrated with 100 mM KCl for 1 h, and the fluorescence was monitored with excitation at 622 nm and emission at 670 nm.
ATP level. We treated mid-logarithmic phase E. coli with 10 g/mL of AuPt NPs at 37 o C for 4 h and collected bacteria. The treatment procedure was also applied to the following ATPase assay. We extracted ATP and tested the content using the commercial ATP assay kit (Beyotime Institute of Biotechnology, China). We added the lysis buffer (contained in the kit) in bacterial cells and centrifuged them at 12000 rpm at 4 o C for 5 min. The supernatant was separated to two parts. To one part we added the ATP-detecting solution (contained in the kit) and immediately determined the luminescence with the Tecan infinite 200 microplate reader. To the other part we quantified the protein content with the BCA protein assay kit (Beyotime Institute of Biotechnology, China) and corrected the ATP level for different samples.
ATPase activity. We extracted membrane proteins and determined the activitie of F-type ATP synthase using the F-type ATPase activity assay kit. We added the lysis buffer (Reagent A in the kit) in bacterial cells in the ice bath, incubated them for 30 min, votexed them for 6 min three times, centrifuged them at 1000 rpm at 4 o C for 10 min. The clear supernatant was transferred in the new tubes and centrifuged at 16000 rpm at 4 o C for 15 min. We removed the supernatant and added Reagent B in the precipitate (we called "the sample") for the ATPase activity assay and the protein amount assay. We incubated Reagent C, D, and F at 30 o C for 3 min and mixed it with the sample quickly. The difference in value between the absorbance at the zero time and the absorbance at 5 min was used to calculate the total activity (A total ) according to the formula provided by the kit. We used Reagent E instead of the sample as the negtive control (A negtive ). We added Reagent G in the sample and tested the activity as the non-specific activity (A ns ). The sample activity was the value of (A total -A ns ). NAD + /NADH. We treated mid-logarithmic phase E. coli with 10 g/mL of AuPt NPs at 37 o C for 3 h, during which time we took 1 mL of samples every half hour of culturing to extract and determine NAD + and NADH according to the reported procedure. [2] We centrifuged the samples at 13000 rpm for 1 min, removed the supernatant, and froze the precipitate immediately in a - Figure S6 from the literature reported by D. Jeyakumar and co-workers. [4] The lower MIC shows the higher antibiotic and the higher ip shows the higher catalytic activity. The most potent antibiotic AuPt NPs are also the best catalysts, which is highlighted in red in the table. 
